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In the view of declining fossil fuel energy resources and rising oil prices, it is necessary to develop new ways to 
satisfy the energy needs and the production of chemicals. An alternative route is the use of biomass, in fact, it can 
serve as a sustainable source of renewable fuels and high value chemicals and materials [1-2]. Thus new catalysts 
need to be developed. In particular basic catalysts will play an important role for many reactions involving biomass 
transformation such as transesterification, dehydration, aldol condensation, or isomerization reactions, for example 
[3]. Nitrogen-containing carbon nanotubes (N-MWCNT) appear to be a promising basic catalyst [4]. In fact, in con-
trast to the existing heterogeneous basic catalysts (such as hydrotalcite, MgO, CaO) they are chemically stable and 
they do not suffer of problem of leaching. In this work we developed a new route to synthesize N-MWCNTs by 
grafting different ammines (diethyl-ethylamine, ethylamine and pyrrolidine) on the surface of the MWCNTs. Thus 
we investigated the potential use of N-MWCNTs as solid catalysts in the transesterification of triglycerides, model 
reaction for basic catalysts. In particular we study the influence of the basicity of the different amines on the 
catalytic activity and the stability of the catalysts after recycling reactions. 
 
Experimental  
Typically, 2 g of MWCNTs (Nanocyl, Belgium) were suspended in dry diethyl ether. Butyl lithium (BuLi) was add-
ed and the mixture was stirred for 5h. An halogenated nitrogen-containing compound, e.g. 2-bromo-N,N-diethyl-
ethylamine, was then added and allowed to react for 1.5h. The resulting solid was finally filtrated and thoroughly 
washed with methanol. The same procedure was used for grafting different amines. The catalytic tests were per-
formed in a batch reactor at 333K with 2 wt. % catalyst (relative to the triglyceride) and with a methanol to triglyce-
ride ratio of 12.  
 
Results and discussion 
We developed a new procedure to synthesize N-MWCNTs by direct grafting of amines on the surface of the 
MWCNTs. The surface of the nanotubes was first activated by depronation/carbometalation with BuLi, and then the 
amines were anchored by electrophilic attack. SEM and TEM showed that no changes in the structures of the 
MWCNTs occurred during the grafting. Acid/base titration confirmed the basic properties of the resulted catalyst. 
TG/MS showed that all the groups are stable below 400K evidence that the amino groups were successfully grafted 
on the surface. We used the transesterification of glyceryl tributyrate with methanol as model reactions for basic 
catalysts. The catalytic test (Fig 1.a) showed that all the catalysts are very active in the transesterification reaction. 
The different activity can be addressed to the different basicity of the amines and the number of basic groups anc-
hored on the surface. Recycling tests (Fig. 1.a) showed that the catalysts are stable during the different runs. 1H-
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Figure 1. a) Effect of the different amines grafted on MWCNTs in the transesterification of glyceryl tributyrate b) 
Et3N-MWCNTs stability during multiple 2h reaction cycles. 
 
Conclusions 
N-MWCNTs were obtained by grafting different amino groups. The resulted catalysts showed basic properties and 
high activity in the transesterification reaction. Therefore the catalysts showed high stability and no leaching of the 
grafted molecules occurred during the reaction. 
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